Hepatocyte growth factor acutely perturbs actin filament anchorage at the epithelial zonula adherens.
Cadherin adhesion molecules function in close cooperation with the actin cytoskeleton. At the zonula adherens (ZA) of polarized epithelial cells, E-cadherin adhesion induces the cortical recruitment of many key cytoskeletal regulators, which act in a dynamic integrated system to regulate junctional integrity and cell-cell interactions. This capacity for the cytoskeleton to support the ZA carries the implication that regulators of the junctional cytoskeleton might also be targeted to perturb junctional integrity. In this report, we now provide evidence for this hypothesis. We show that hepatocyte growth factor (HGF), which is well-known to disrupt cell-cell interactions, acutely perturbs ZA integrity much more rapidly than generally appreciated. This is accompanied by significant loss of junctional F-actin, a process that reflects loss of filament anchorage at the junctions. We demonstrate that this involves uncoupling of the unconventional motor myosin VI from junctional E-cadherin, a novel effect of HGF that is mediated by intracellular calcium. We conclude that regulators of the junctional cytoskeleton are likely to be major targets for cadherin junctions to be acutely modulated in development and perturbed in disease.